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s > Pi sum, Vicia, Arach i s, Trifolium, Alph 
a 1 f a, itzitUe d i c a g o i:It^»#Pf 08x.lf, 

rX3\ r/mA ^>K?> *n-/t, ?v=nr 

[0 0 9 6] 

? U^-Ofili^cD^Ji: LTii, Luff a. Cucurbit a, ££t±C u c 
umi s KM? 2>W.Wmf 77 *^VV, 

*ta 0 
[0 0 9 7] 

yyffOttfeOiili: tTt±, Lavandu 1 a, Mentha, t tzte? e 
rill a^Jlt&ffi^ s We>*U Mxtf. ^tj, vV5W s 

-g-f tl&o 

[0 0 9 8] 

jxijfUc^f Z>WMV>mt Lttt, Al 1 ium, Li 1 ium, ££t±Tu 

i i p aizm-r&mwmfbti, ^v, f-a-'j? 

[0 0 9 9] 

Tl3*m<0%ma<OWt LT(±, Spinaci a fcJR-f *U M 

[0 10 0] 

•fe'J^M^^Ji: LT(±, Angel ica, Daucus, Crypto 
taenia, ^TtttAp i t u mKM1-£*£WW <b*U 0Bx.tf, '>>"> K 

[0 10 1] 

\zfrir*ft<Dm<DWk I p omo e a tcJR^ If #IJ 
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[0 10 2] 
[0 10 3] 

[0 10 4] 
[0 10 5] 

-K-r*DNAX»i (i i) 1 7;wn «X»4fc 7;vn yWt&JBSM 

[0 10 6] 
[0 10 7] 

[0 10 8] 

mm^mmmmmmx^n^umz j: ^ h r^n >m*frmx 
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10 10 9] 

[0 110] 
[0 111] 

h v-->a >U ii^^^LT^T-l.^fclcJ: 0 t: T^n yM'Dftm^mx 
[0 112] 

ft, Xi±, TOMttV^vf, ^^Qftomi^gX^ft^i: L 
[0 113] 

[Hi&M 

[0 114] 

mmm 

^ n V v A t: T ;v n y M&f&BmMitt (cvHAS) fcPCRfc <£ 1) * 

tUM 2004-3078726 
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Is? AY S Atifflmm. (Kutishet al, 1996, Virology, 223, 303-317) 
(Li et al, 1995, Virology, 212, 134-150) (Li et al, 1997, Virology, 23 
7, 360-377) (Lu et al, 1995, Virology, 206, 339-352) (Lu et al, 1996, 
Virology, 216, 102-123) £ i Xf? u Vy t? 4 JW^tT^n ^-^jfift^- 
?)[5|Sif#& (Graves et al,1999, virology, 257, 15-23) (DeAngelis et al, 
1997, Science, 278, 1800-1803) LTlfcirU ip-oftM**??-" .ay 

y^-7-\z iiNdelTC^ 3' % 7 y 4 v - \z fiXbalg&ft fcttira L fc D 
5'ffl:/7>f (SE^!]#-t3) 5' - GCC GCC GCA TAT GGG TAA AAA TAT AAT CAT 
AAT GGT TTC G - 3' 

ym-fy^^- (mm^i) 5* - ctt gca gtc tag atc aca cag act gag cat 

TGG TAG -3' 

PCR©*SKM\ fvUyVJfrACWim&XVCWkmvYy ^DNA OKA* 

MS) *ffiv>fc 0 
[0 115] 

DNA#';*7 — tfKKOD -plus- (*#&) Sr/BnTfrofco £l£i£fittJStf> 
•fu y x-)VKU\,\ Rfc«7'n^9A{±94t:2^ (94*C 15fJ\ 40*C 30#\ 
68TC 1#) 2 -9"^^;K (9413 15#> 60<C 30fi\ 68T; 1^) 25-9- -f jr JUt 
ft-otzo £«>PCR»ffi-fc, pBluescript II KS (+) (JBlfcpBSi: 
9* b V^— Kat^^HJfta K^ATGftSfc&^del^ Mc&* J: -5 KSc^Lfc 
(&^pBS) ©NdeIfcXbaI*MfcfcJfAl,fco #f AS*ifc»ffi- 
icii9 CVHI1 V± T ^ n > ^j£g^it^cvHAS-HI ( 
BSWf- 1 ) £ i tfCVKAl^fiSfc t7^n> jt^cvHAS-KA (BBJFflS 5 
■§•2) ©DNMWOtftJfeLfco 
[0 116] 
2. cvHASO«W^?>3&SU3«fcO f ttiii 

cvHAS-HI* fc&cvHAS-KA&"g-tr:*:Jj§ffiJM109£37 , C-C— 8tf$XL£JHHK*tt 
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MtL, 500nURP7 7-X3»C50mL-LBJgjft (0. 2%^n «t XfT > tf v U 

>^tf) t500/<UIM£$S;!JDU 20 < CT^72^P^SL7t o cvHAS<DH^M^<^) 
7tfeO-f ht'7y->K (IPTG) tiig*§!3&i:|WII$Ji 

«6iPt/io i§#^T^ igmWLO&kfrMZft o ZtKX t)Mfc*WW.L, 30ml 
<0;<yyr- (20mM (pH7.5) , 0.2MNaCK ImM EDTVU ImM ^ 

X7?y>, ImM 2-^^^fx^/-;v (2-ME) T#?#8?L7^ 71/>f 
VmfeZmtLtZo ffitfcZ&bfrm (12.000rp.iu 20*) s 

±»*jfi*'teMi ao.ooog, i b#^> m OcvHAs*#trRiH#*»iffiu 200 

^ l©/<? 77 (±BfcRI«0 TW*#U cvHASttfflifci: Lfz Q 
[0 117] 
3. cvHASSteijflfc 

T^Jlrm -C&M $ *tfccvHAS» fflifc fcffl v>T * T >l> n >m £ in vi t roT-&j£ t , 
* <o t r * n y mmm i ffl&t & -ft&x* k 7 ;u n > Btej£#%ffl£ * 

Stitfc L/Co in vitro t: 7 A^n >»^jS»4, lOOmM h 'J (pH7.0) 
, 40mM MgCl2, 0.2mM EGTA, 20mM 2-ME % 0.1% BSA, 2mM UDP-GlcA, 2mM UDP-Glc 
Mcs 20% glycerol 10// lis X mOpt \<D HASWfllifc*'g-*£*50 A * UZffimLtzK 
J^Wii 37^2 mm t 4 ^n&20^1 (O/N) SJS^, 90rtCT3 

[0 118] 

[0 119] 

E7^n>^wh rf^J «±> k7^n>|ii|^^g^v^t> 
f h5^fMVf •r/( , niB)iJ:tJfa8Mbjc3j{tliDil.S fc, ftftl* 



tfcIE# 2004-3078726 



#12 003-204 89 6 



: 26/ 



„ ~fV- \ y-*r-t»«t*450nB, ttM7&ft620nm-eigbfcjt£?llJ5E (A450) "t^ £ 
[0 12 0] 

Mock) (^A450) ^^ttTil'D^i^^L, ^lffc 

7^n^|M (HAM (ng/ml) ) t LTfEfcL*:,, 
10 12 1] 

-> TWJ ^#BltTv^c^tT;vn>^ (^Jgl00ng/ml) <7)i&^£Afc 
LT, ^V^^PR^Jg^Bti-^t^RlD^S^SO^lT^^i ^t5^> 

B X 100 ng/ml -r- A X 50^ 1 -i-1000 = C ng/KB^m 
[0 12 2] 

tT;l/n>^0#^#jiT^^ (GlcA-GlcNAc) <Dfr=3rH±39S.35X-$>2><DX* 
, (GlcA-GlcNAc) n <D<frT&\i398.5Xn-18X(n-l)~?mtZbtfX%2><DX^ 
n=10<9ii§£\ (GlcA-GlcNAc) loOfr^Mlt 
398.8X10-18X (10-1) =3821.5 dak gttJ$ft£ 0 
[0 12 3] 

C-^3821.5Xn (4-0 tin=10) X1000=D pmol 
[0 12 4] 

ffc, »ffim^?>^K^JgfiBSA£^m*^?Kt LT/J§v\ Bio-Rad p 
rotein assay reagent Ni7 7 K) fci ^«3feLfc«f*** 1 
k LXtm^tZo 
[0 12 5] 
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<Dfr=f-WL (pmol) ^tf^-T^ £ t K «fc m 1 -CHAiSttfc LtHL/: 0 
[0 12 6] 

[0 12 7] 

n >m^J&§£ft£^tf ? - iZ «£ 0 Lttmn&*V> HTfrvyMG- 

$|£*»HJ&£cvHAS-KAfc*U 2 EJOM^To ^^T^ttm^cvHAS-KAl 
j3 £ cvHAS-KA2 t^Uo ?D^7^ ;V*CVHIl}fc&5fc?> t7^n 

£cvHAS-HIt?EU 2 H^M^T o7trO-C-ett^tu^cvHAS-HIli3J:rfcvHAS-H 
I2i:^tfco 

[0 12 8] 

HASfi&140*il^fti±> #132000-4886, Itano, N. and Kimata, K. (1996) J. 
Biol. Chem., 271, 9875-9878 N Tlapak-Simmons, V. Let al.,(l999) J. Biol. 
Chem., 274, 4246-4253^ Kgg% £ fctzlofe t W\U~?1b2> o 

[0 12 9] 
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SJCBSRfl 


A450(Ave) 


AA450 


HA2gS(ng/ml) 


HASJ& (pmol-GJcA) 




HAStt(pmo1/mK-Drotein/h) 


Mock 


2B$f51 


0.035 














0.059 












spHAS 




0.062 


0.027 


14.2 


5,312 


3.12 


851 




0.122 


0.063 


33.2 


12,395 


993 




2^rsi 


0.045 


0.010 


5.3 


1,967 




426 


cvHAS-KAl 


4^Pfl 


0.090 


0.031 


16.3 


6,099 


2.31 


660 




O/N 


0.231 


0.172 


90.5 


33,841 




732 




2isra 


0.045 


0.010 


5.3 


1,967 




475 


cvHAS-KA2 


4B#P«3 


0.080 


0.021 


11.1 


4.132 


2.07 


499 




O/N 


0.232 


0.173 


91.1 


34.038 




822 




2^P fi 1 


0.094 


0.059 


31.1 


11.608 




3.120 


cvHAS-HI1 


4»ra 


0.150 


0.091 


47.9 


17.904 


1J86 


2.408 




O/N 


0.117 


0.058 


30.5 


11.411 




1.534 




2#ra 


0.057 


0.022 


11.6 


4,328 




I 1.258 


cvHAS-HH 


4B$rB] 


0.108 


0.047 


24.7 


I 9.247 


1.72 


1344 




O/N 


0.271 


0.212 


111.6 


41.711 




1,213 



[0 13 0] 
[0 13 1] 

±IB 3 . -CfER LHASStt*?tB L/ccvHAS-HI t cvHAS-KA£-g-tr 7y 7. 5 KDNA 

*»atL-c, pcr^j: Qfflmmmvrj hzmuLtzFCR-T-y-i-r-zm^xcvm 

S-HIfccvHAS-KABrttfc^ipgLfco ?CR?yJ v-ii, 5* ISO t±3fc^pBS_hO@e?U tc$JJ 
R»3R WitDral & ttJn S -£ rt: :/ 9 >f v - * f*tt U 3 ' fS li&^pBS-L ©v;i/f^ 

5''(i!l7 P 7-f (SB^IJ#-f-5) 5* - GTG TGG AAT TTA AAG CGG ATA ACA ATT TCA 
CAC AGG- 3' 

Vm^yJ^- (Wffl&-%6) 5* - GGG CGA ATT GGA GCT CCA CCG CGG - 3' 
m^-C, »^S?lK&fl§^*-pBI121 (Jefferson et al.. 1987, EMBO J, 6, 
3901-3907) ^cvHASOifAfi. pBI121 £ ffl Bt@|#SiiiaI t Sad "CftHfc L n #A1~£c 
vHAStt«IRS3RDraI k SaclT?M t , 7^f^->3 >fiJ&tffo fee Smal fc Dral 

[0 13 2] 

&±«fc*K cvHAS-M^-g-tfpBimy^^^ K (pBI121cvHI) fccvHAS-KA^-^tr 
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pBI12l7?*5 K (pBI121cvKA) WStlt. 
[0 13 3] 

xi/^ hn^lx-va ^n^tfx^ b-k;Wi^ Tyu/<jrf V ^ ALBA4404 (A 
grobacterium tumefaciens strain LBA4404) #-nn;-?;5 mL<75LB^% 
IU 28t:T?ll|fe«aJ&*L^:o Z<DtgmU*, 500aL<DWgmzimL, 600 nm 
0.5fc***T 28 tt?S!W*Lfe. ig*ift«:»'MMI (5000 

rpm, 10 min, 4 *C)fc.fc 0 LT±vt£i£T , 500 mL 

<n®M&Zmz-rmmL, SJRjt'kfrSt (5000 rpm, 10 min, 4 *C) 

Lf±?»*»-Cfco 20*|»)7gtfe^ ifcJRfc 20 mL<&*fr»Lfc»H» 

10«^'J-bn-;i/^|g[^UD^-CMiSU X'Ci^Jt (5000 rpm, 10 min, 4 *C) 

imiLTKSU 40^Ll*ol.5mL^fHC#&LT, «jafC!i|!8HT*e. - 

sottMSSffL/;,, 

[0 13 4] 

6 . 7 9"a*9 f'J-) ALBA4404*^OpBI121cvHI tpBI121cvKACO^A 
pBI121cvHI fcpBI121cvKA:/?* 5 KDNAfcWK U TiTXJXjr r'J-) ALBA4404 
(Agrobacterium tumefaciens strain LBA4404) ^xl'^' b D^l/- -> a >IC J: 
>}*ALfco A. tumefaciens LBA4404O-X V ? h n# V- v a >n >hf-r> 
fl&40^HC|§^7 p 9^5 K (200^g/ml) 1// lifi^L^HiSffiSr^ *5>*»t** 

tpx*ftWLfzmmm&miwm<D*x.tv nmu ^.xm* a.skv, 25^f 

, 200H) fcflJilDLfco tt*>KS0C500// Ifcin*-, 28t:twT3NFK^L^abt. 
iji-^r^i/y^tslB-fV-y^m^m^L, 251C-C3 BIWJ&*U pBI121cvHI 
fcpBI121cvKA^-g-trT^nM^ f'J^A £ t rt s ffi&£ 0 
[0 13 5] 

7. pBI121cvHIi:pBI121cvKA^-g-tfT^n/N*^'r i ; 9ALBA4404*|cfc 
^^#«B^ (BY-2) <D$M 

3^KIEtfe^^3Jff*<fflJ6J±% Nicotiana tabacum L. cv Bright Yellow 2 (Nag 
ataetal., 1981, Mol Gen Genet, 184, 161-165) fc-ffiflj L. * A3l8*fflll&© 
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Nagata lb (Nagata et al., 1981, Mol Gen Genet, 184,161-165 
) IZ$&\ LS (Linsmaier and Skoog) igife (Linsmaier and Skoog, 1965, Phys 
iol Plant, 18, 100-127) * <7>KH2P04£370mg/L> thiamine HCi £lmg/LKill: t 
, ZbK sucrose £3% 2,4-D£0.2 B|g/U8inbfe5fc^LS*&*'Cff ofc 0 

[0 13 6] 

«*Wl*AnO*ft (An, 1985, Plant Physiol, 
79, 568-570) \Z%vtz 0 * 4 ->>50mg/L^^tf5mLOLB *&«J"C281C^ life 
J§£ LfcpBI121cvHIi5 i y f pBI121cvKA^r'^tf *ti?ti<D ^f- y ? Al&SBfc 
100^ Lk ^ ^*4 HSO? '*3ttMMi>iK4iiL£ -> -v - 1/ KXtix: «fc < ?S-t?, 
25t)T*2B^ Bfj^T-C#«LT*#Jff«Lfco T^n;t^f 'J«>A^<fc» % 
*> * - U © * * 50mLO3t't^ K# L T , $f>i:*f7^y> lOOmg/L 
*M-y'J >'250ing/L€:'g-tr3fc^LS^ilbS:20mLjPx.T, (lOOOrpm, 4 30 
U ±ft*W 0 Ifc^fco fBr Lv>5fc3eLSJ&il!i25inL*A*tTa^ (lOOOrpm, 4 

St*fflJ&£ * -J-v-f v >100mg/U * J^-v V >250mg/L©Ao fc3fegELSJfc3y&ft 
25ttB|ITi:Mtt^flfco *!)2-3aW^^*>uX'fkLfci(IM&«: 

v>100mg/U *M^y'J >250 mg/L*JPx./tec^LS^*30mLJC# t, IfcftJg? 

[0 13 7] 

8 . tgmfflJ&-?<ocvwsv>fkm& x mm 

&mJS%to*X~7 Bffi&mLtzffll&mmmSOtaLZM'bfrm (lOOOrpm, 2053*) 
MmtigmzfrmLizo $HJ&£30ml^y7r- (20mM Tris-HCl pH7.5. 0 
.2M NaCK ImM EDTA, lmM Benzamidine, lOmM 2ME) X'WMM, 7l/^f^ 
fcJ:*HaW*Lfco *Wft«r«'t^« (12,000rpm> 20530 L> $ *=>K±?jt£jgjg 

do.ooog, n$iw) t\zx &cvHAs**trjRiH5fr*:J*ffiu 300^1 

;t?7T- (20mM Tris-HCl pH7.5> 0.2M NaCK ImM EDTA. ImM Benzamidine> 1 
OmM 2ME) -e?fi&J$U cvHASJftffifRi: Ltz 0 
[0 13 8] 
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9. i&m&&MKTll>u>Wi<D%A 

mm~MUtfrm L^ife t cvHAS»ffi$C33 X V 7 * n = ^— t-evi'lb LTtcvH 
AS$ffif££fflv>7t 0 cvHAS-HI fccvHAS-KA4r*trJ§«ifflll&-e-*L-r*t 2 $c£$IJ5eL/w 

ftlis t 7 ^n-^—tf (SIGMA) £l50mM NaCl S-^trlOOmMV >m 

A7 7r- (pH5.3) K\OOmg/rtL<DfeBtX~feML, cvHASWffi&K20// l-^o^ijn 

^a-^-ht, St'tfrfll (12.000rpnu 1O530 Sr^Tofco t7;vn>fOgi 

±Hft) *JBv»"Cfrofc 0 
[0 13 9] 

^2 H^1" 0 
[0 14 0] 

^2 K£v»-C, ^ni/?")^ ;v^CVKAl*S^Oli7;i'n>^^#S^ : J L 

EIOMm^o/c(7)T^tt-r^^cvHAS-KAli3J:^cvHAS-KA2h^L^o 9 DV7 
£ /l/*CVHIlflc£3fe© t7;vn >»^|K»«at^?-*-g-tr^ i'^-Cif) «R 

W^rcvHAS-HIliBi^cvHAS-HKtStTto fc7>H3 V- h ["**kl 

±l/W) H#JRtTV^Si»l:7^D>aoaJ3&IS*«: rk7;>DV|| 
>^-K) J fct-ClBmL^o ( ) W»S]|li©'i7;vn>Mt©li7 

m.2 Jg||Mit7^n^S(05a 
[0 14 1] 
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m2) 





A450 


•tf!^JUcb (DfcT JUD>@8;SHng/ml) 




cvHAS-HI1 


0.824 


2,035 


cvHAS-HI2 


0.672 


1.655 


cvHAS-KA1 


0.654 


1.610 


cvHAS-KA2 


0.903 


2.233 


cvHAStttfajS 


cvHAS-HH 


0.332 


805 


cvHAS-HI2 


0.300 


725 


cvHAS-KA1 


0.285 


688 


cvHAS-KA2 


0.357 


868 


tTiUn=4r— tf^lbcvHASttffl^ 


cvHAS-HH 


0.013 




cvHAS-HI2 


0.013 




cvHAS-KA1 


0.010 




cvHAS-KA2 


0.010 




tTJUQ>g£C*$>$r— K)(0ng/ml) 


0.010 




tT;UP>^ K) (1 OOng/ml) 


0.042 




t7;UD>^(X^>^— K)(200ng/ml) 


0.080 




ty;Un>g£(X?>^— K)(500ng/rnl) 


0.187 





10 14 2] 
[0 14 3] 

i o . ^mMm&.mcvws<Dmmm 

iStt4:IHiLfco in vitrofcTA/n>^#jStt % lOOmM Tris-HCl pH7.0> 40mM M 
gC12, 0.2mM EGTA> 20mM 2-mercaptoethanoU 0.1% 2mM UDP-GlcA> 2mM UD 
P-GlcNAc> 20% glycerol 10^ lfcirflO// 1 HASfflffl*fc^*£*50/i 
^RM*37 , C-C0> 2l*WT?»&**fco RJSIfc 90*ClC-C3«-ffljjn^L. R*S 

St LTffiv\ Bio-Rad protein assay reagent (^Mt7y K) fci OSUfeL 

[0 14 4] 
313 Mt/^^«Hfla^ScvHASO©14iiJ^ 
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[0 14 5] 

1*3] 







A450(Ave> 


AA450 


HAilSCns/ml) 


HASJfiCpmoHGJcA) 


$>/<**<mB/ml) 


HASJ5t4(pmol/mirprotain/b) 


cvHAS-HH 


OEM 


0.332 


0.143 


358 


133,829 


24.2 


2.765 




0.475 


cvHAS-HI2 


ob*w 


0.300 


0.103 


258 


98,447 


14.8 


3.258 


2^ra 


0.403 


ovHAS-KAl 




0.285 


0.19O 


475 


177.567 


32.8 


2.707 


28#ra 


0.475 


cvHAS-KAS 


OB*fffl 


0.357 


0.126 


315 


117.755 


25.0 


Z355 


2I» 


0.4S3 



[0 14 6] 

*3fc*siT.*j:$u, m^mmmx-ikmztitzcvtikstecvtiks-m, cvhas-k 

[0 14 7] 
[0 14 8] 

Hftfc-f^ffl&x.* > coffin J: iiaiftif* 
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[0 14 9] 

-jury ftfm-m & ? x. \z , n^ci: izumww. zitmt zzt mmx- *> & 
o z fzwam, mmim& * m± t l k km i:i^h+y>, ^^tt 9 >r * 

[0 15 0] 
[0 15 1] 

m%£.m*'if<? tzM Si 8 fc ^ £ * *» o . *jt® 5& s tg**# o T v> £ HilO#it , 
[0 15 2] 
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[0 15 3] 

£ <D i 9 I" > K &t & T ;v o y m^-MU^O tt ^ fl63M*«3ft» h \ttm L 

[0 15 4] 

SEQUENCE LISTING 
<110> T0Y0B0 RESEARCH CENTER CO. , LTD. 
<120> Hyaluronan Synthase 
<130> 4812003JP 
<160> 6 

<170> Patentln version 3.1 

<210> 1 

<211> 1707 

<212> DNA 

<213> chlorella Virus 

<400> 1 
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atgggtaaaa atataatcat aatggtttcg tggtacacca tcataacttc aaatctaatc 60 

gcggttggag gagcctctct aatcttggct ccagcaatta ctgggtatat tctacattgg 120 

aatattgctc tctcgacaat ctggggagta tcagcttatg gtattttcgt ttttggtttt 180 

ttccttgcac aagttttatt ttcagaactg aacaggaaac gtcttcgcaa gtggatttct 240 

ctcagaccta agggttggaa tgatgtccgt ttggctgtga tcattgctgg ataccgcgaa 300 

gatccctata tgttccaaaa gtgtctcgag tcagtgcgtg actctgacta cggtaacgtt 360 

gctcgtctca tttgtgttat tgacggcgat gacgacgctg atatgaagat gtccgatgtt 420 

tacaagacga tctacaacga taatatcaag aagcccgagt ttgtcttgtg tgagtcagac 480 

gacaaggaag gtgaacgcat cgactctgat ttctctcgcg acatttgtgt tctccagcct 540 

caccgtggca agagggagtg tctctatact ggtttccaac ttgcaaagat ggaccccagt 600 

gtcaacgccg tcgttttgat tgacagcgat actgttctcg agaaggatgc tattctggaa 660 

gttgtatacc cacttgcatg cgatcctgag atccaagccg tcgcaggtga gtgtaagatt 720 

tggaacacag acactctttt gagtcttctc gtcgcttggc ggtactattc tgcgttttgt 780 

gtggagagga gtgcccagtc ttttttcagg actgttcagt gcgttggggg cccgctgggt 840 

gcctacaaga ttgatatcat taaggagatt aaggacccct ggatttccca gcgctttctt 900 
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ggtcagaagt gtacttacgg tgacgaccgc cggctaacca acgagatctt gatgcgtggt 960 

aaaaaggttg tgttcactcc atttgctgtt ggttggtctg acagtccgac caatgtgttt 1020 

cgatacatcg ttcagcagac ccgctggagt aagtcgtggt gccgcgaaat ttggtacacc 1080 

ctcttcgccg cgtggaagca cggtttgtct ggaatttggc tggcctttga atgtttgtat 1140 

caaattacat acttcttcct cgtgatttac ctcttttctc gcctagccgt tgaggccgac 1200 

cctcgctccc agacagccac agtgattgtg agcaccacgg ttgcattgat taagtgtggg 1260 

tatttttcat tccgagccaa ggatattcgg gctttttact ttgtgcttta tacatttgtt 1320 

tactttttct gtatgattcc ggccagggtt actgcaatga tgacgctttg ggacattggc 1380 

tggggtactc gcggtggaaa cgagaagcct tccgttggca cccgggtcgc tctgtgggca 1440 

aagcaatatc tcattgcata tatgtggtgg gccgcggttg ttggcgctgg agtttacagc 1500 

atcgtccata actggatgtt cgattggaat tctctttctt atcgttttgc tttggttggt 1560 

atttgttctt acattgtttt tattactatt gtgctggtga tttatttcac cggcaaaatt 1620 

acgacttgga atttcacgaa gcttcagaag gagctaatcg aggatcgtgt tctgtacgat 1680 

gcatctacca atgctcagtc tgtgtga 1707 
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<210> 2 
<211> 1707 
<212> DNA 

<213> chlorella Virus 
<400> 2 

atgggtaaaa atataatcat aatggtttcg tggtacacca tcataacttc aaatctaatc 60 

gcggttggag gagcctctct aatcttggct ccagcaatta ctggatatat tctacattgg 120 

aatattgctc tctcgacaat ctggggagta tcagcttatg gtattttcgt ttttggtttt 180 

ttccttgcac aagttttatt ttcagaactg aacaggaaac gtcttcgcaa atggatttct 240 

ctcagaccta agggttggaa tgatgtccgt ttggctgtga tcattgctgg ataccgcgaa 300 

gatccctata tgttccaaaa gtgtctcgag tcagtgcgtg actctgacta cggtaacgtt 360 

gctcgtctca tttgtgttat tgacggcgat gacgacgctg atatgaagat gtccgatgtt 420 

tacaagacga tctacaacga taatatcaag aagcccgagt ttgtcttgtg tgagtcagac 480 

gacaaggaag gtgaacgcat cgactctgat ttctctcgcg acatttgtgt tctccagcct 540 

caccgtggca agagggagtg tctctatact ggtttccaac ttgcaaagat ggaccccagt 600 

gtcaacgccg tcgttttgat tgacagcgat actgttctcg agaaggatgc tattctggaa 660 
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gttgtatacc cacttgcatg cgatcctgag atccaagccg tcgcaggtga gtgtaagatt 720 

tggaacacag acactctttt gagtcttctc gtcgcttggc ggtactattc tgcgttttgt 780 

gtggagagga gtgcccagtc ttttttcagg actgttcagt gcgttggggg cccgctgggt 840 

gcctacaaga ttgatatcat taaggagatt aaggacccct ggatttccca gcgctttctt 900 

ggtcagaagt gtacttacgg tgacgaccgc cggctaacca acgagatctt gatgcgtggt 960 

aaaaaggttg tgttcactcc atttgctgtt ggttggtctg acagtccgac caatgtgttt 1020 

cgatacatcg ttcagcagac ccgctggagt aagtcgtggt gccgcgaaat ttggtacacc 1080 

ctctttgccg cgtggaagca cggtttgtct ggaatttggc tggcctttga atgtttgtat 1140 

caaattacat acttcttcct cgtgatttac ctcttttctc gcctagccgt tgaagccgac 1200 

cctcgctccc agacagccac agtgattgtg agcaccacgg ttgcattgat taagtgtggg 1260 

tatttttcat tccgagccaa ggatattcgg gctttttact ttgtgcttta tacatttgtt 1320 

tactttttct gtatgattcc ggccagggtt actgcaatga tgacgctttg ggacattggc 1380 

tggggtactc gcggtggaaa cgagaagcct tccgttggca cccgggtcgc tctgtgggca 1440 

aagcaatatc tcattgcata tatgtggtgg gccgcggttg ttggcgctgg agtttacagc 1500 
atcgtccata actggatgtt cgattggaat tctctttctt atcgttttgc tttggttggt 1560 
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atttgttctt acattgtttt tattactatt gtgctggtga tttatttcac cggcaaaatt 1620 
acgacttgga atttcacgaa gcttcagaag gagctaatcg aggatcgtgt tctgtacgat 1680 
gcatctacca atgctcagtc tgtgtga 1707 

<210> 3 

<211> 40 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 3 

gccgccgcat atgggtaaaa atataatcat aatggtttcg 40 

<210> 4 

<211> 36 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 4 
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cttgcagtct agatcacaca gactgagcat tggtag 



36 



<210> 5 

<211> 36 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 5 

gtgtggaatt taaagcggat aacaatttca cacagg 36 

<210> 6 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 



<400> 



6 



gggcgaattg gagctccacc gcgg 



24 
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